In this paper polynomial maps are represented by the use of matrices whose entries are numbered by pair of multiindices. A new product of such matrices is introduced. By the use of this and ordinary product of matrices the matrix representation of composition of polynomial maps is given. In the case of real and complex numbers different kind of norms of such matrices are introduced. Properties of these norms with respect to the ordinary and new products are investigated. A generalization of Bombieri's inequality is offered.
1.
A B = B A. Proofs of the following two propositions are not difficult.
(A +
Proposition 3. If Ai ∈ M (pi, qi; R) for i = 1, 2, ..., m, |α| = p1 + p2 + ... + pm, |α
where the sum is taken over all β, γ, ..., δ ∈ In; β ′ , γ ′ , ..., δ ′ ∈ I n ′ for which β + γ + ...
In future A (m) means the m-th power of matrix A with respect to the new product. 
Proof.
The proof of the second identity is similar.
Remark 1. Due to the "duality" of two equalities in Proposition 5 in future we will consider only results dealing with the first equality. Analogies of the presented results dealing with the second equality can be obtained in a similar way.
From Proposition 5 the following more general result can be derived.
Proposition 6. For any nonnegative integers p, q, p
is true.
Proof. Due to Proposition 5 for h ′ ∈ M at n,n ′ (0, 1) one has the equality
A for h ′ , where h ∈ Mn,n(0, 1; R) into this equality implies that
The left side of this equality equals to
, the right side equals to h
Therefore the conclusion of Proposition 6 is true.
In future let F stand for the field of real or complex numbers, ρ ≥ 1 be any fixed real number and ̺ stand for the real number for which
Definition 2.
2. For any nonnegative integer numbers p, p ′ , q and q ′ there is such positive number λ(p, p ′ , q, q ′ ) that for any
as far as according to Proposition 1 one has β<<α
, which is a compact set in the corresponding finite dimensional vector space, and the continuous map (A, B) → A B.
The image of X with respect to this map is a compact set which doesn't contain zero vector due to Proposition 2. Let λ(p, p ′ , q, q ′ ) > 0 stand for the distance between zero vector and this image set with respect to the corresponding ρ-norm. So λ(p, p ′ , q, q ′ ) ≤ A B for any (A, B) ∈ X and due to Proposition 2 one has
Due to the Hölder inequality
In future M at n,n ′ (R) = M at(R) stands for the set of all block matrices
as the element of M at(R) which's all blocks are zero, may be, except for (p, p ′ ) block which is A(p, p ′ ).
For any A, B ∈ M at(R) we define A B = C ∈ M at(R), where for all nonnegative integers p, p
In future the expression Exp(A), whenever it has meaning, stands for
is the ring of polynomials in variables x1, x2, ..., xn over R, x = (x1, x2, ..., xn) ∈ Mn,n(0, 1; R[x]).
Now one can easily derive the following result from Proposition 6.
Corollary 1.
If B and C are such matrices from M n ′ ,n ′′ (R) that each column of them has only finite number nonzero elements then for any A = A(k, 1) ∈ M n,n ′ (k, 1; R), the following equality
If n ′ = 0 and
then one can screen it in the form
, where Mϕ ∈ M at(R) with blocks Mϕ(p, p ′ ) such that Mϕ(p, p ′ ) = 0 whenever p ′ = 1 and only finite number of blocks Mϕ(p, 1) are not zero. We call Mϕ the matrix of the polynomial map ϕ(x). Of course, if n ′ = 0 then
Now to understand the meaning of the product let us assume that n ′ = 0. Consider homogenous polynomials P = aαx α and Q = b β x β of degree m and l, respectively. It is not difficult to see that in this case
The Bombieri's norm of a polynomial P (t) = 
where MP is the column matrix with entries (aii!(m − i)!):
that is in this case our 2-norm and Bombieri's 2-norm are same.
The most remarkable feature of Bombieri's 2-norm states that for any polynomials P , Q the inequality
is true, where m = degP , k = degQ.
With respect to the corresponding matrices this inequality is nothing than
Therefore we can say that in Theorem 1 we have a generalization of Bombieri's inequality.
Theorem 2. The following equality
is valid.
Proof. Indeed taking into account the above Propositions one has
The following result is about the matrix representation of the composition ϕ • ψ of polynomial maps ϕ and ψ that is in this case
Therefore the following result is valid.
